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CLAIMS 
[Claim(s)] 

[Claim 1] A terminal voltage detection means to be the control unit of the radiator 
fan who controls a revolution of a radiator fan by supplying an actuation control 
signal to a fan motor, and to detect the terminal voltage of said fan motor, When the 
* actuation control means which outputs an actuation control signal to said fan motor, 
and this actuation control means output an actuation control signal to said fan 
motor It is the control unit of the radiator fan characterized by having a failure 
judging means to judge with failure of said fan motor when change of the terminal 
voltage which said terminal voltage detection means detected is below a 
predetermined reference value. 

[Claim 2] It is the control unit of the radiator fan according to claim 1 establish a 
diagnostic field setting-out means restrict the diagnostic field which performs a 
failure judging to a predetermined engine heavy load region when the OAT which 
an OAT detection means detect an OAT, and this OAT detection means detected is 
low than a predetermined reference temperature, and carry out that said failure 
judging means judges failure of said fan motor in the diagnostic field set up by said 
diagnostic field setting-out means as the description. 

[Claim 3] It is the control unit of the radiator fan according to claim 1 or 2 who 
constitutes said fan motor as a 4 terminal motor which has a terminal for high 
speeds, and a terminal for low speeds, and is characterized by said terminal voltage 
detection means detecting the terminal voltage of this terminal for high speeds. 
[Claim 4] The radiator fan attached to the radiator, and the fan motor which 
consists of a 4 terminal motor which is connected to this radiator fan and has a 
terminal for high speeds, and a terminal for low speeds, It has the actuation control 
means which carries out revolution actuation of said fan motor at a low speed 
through the relay for low speeds connected to said terminal for low speeds while 
carrying out revolution actuation of said fan motor at high speed through the relay 
for high speeds connected to said terminal for high speeds. A terminal voltage 
detection means to be the control unit of a radiator fan with a high speed and a low 
speed controllable in two steps about a revolution of a radiator fan, and to detect the 
terminal voltage of said terminal for high speeds according to an engine f s service 
condition, A diagnostic field setting-out means to restrict the diagnostic field which 
performs a failure judging when the OAT which an OAT detection means to detect 
an OAT, and this OAT detection means detected is lower than a predetermined 
reference temperature to an engine heavy load region, An actuation control signal is 
made to output to said fan motor from said actuation control means in said 
diagnostic field. It is the control unit of the radiator fan characterized by having a 
failure judging means to judge with failure of said fan motor when change of the 
terminal voltage which said terminal voltage detection means detected at this time 
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is below a predetermined reference value. 

[Claim 5] The control unit of the radiator fan according to claim 1 to 4 who the 
supply voltage which established a supply voltage detection means to detect the 
supply voltage of the power unit which performs feed to said fan motor, and this 
supply voltage detection means detected is before and after actuation of said fan 
motor, and is characterized by preventing the failure judging by said failure judging 
means when it changes more than a predetermined variation. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control device of the radiator 
fan who had an electric radiator fan's self-checking function especially about the 
control device of the radiator fan who controls the radiator fan used as a cooling 
system of an automobile engine. 
[0002] 

[Description of the Prior Art] Generally, in internal combustion engines, such as an 
automobile engine, it has the engine cooling system in order to hold each part of an 
engine (for example, a cylinder, a piston, etc.) which is easy to serve as an elevated 
temperature to suitable temperature and to demonstrate the function by 
combustion that there is nothing with regret. Although this engine cooling system is 
divided roughly into air cooling and a water cooling type, in the usual automobile 
engine, it is easy to cool each part of an engine uniformly, and a water cooling type 
also with the large cooling effect is used widely. 

[0003] The cooling system of a water cooling type And for example, the engine water 
jacket formed in the cylinder head and a cylinder block as indicated by JP,3-13426,U 
etc., The radiator connected to this engine water jacket through ducts, such as a 
rubber hose, The Water pump made to circulate through the cooling water cooled 
with this radiator compulsorily within an engine water jacket, The thermostat 
which holds the temperature of cooling water to optimal temperature by adjusting 
the flow rate of the cooling water which is prepared between a radiator and an 
engine water jacket and flows back to a radiator, It has the radiator fan stationed at 
the back of a radiator, and heat is taken from a radiator by the open air which this 
radiator fan inhaled. 

[0004] Moreover, although what drives a radiator fan by transmitting engine 
turning effort through a fan clutch etc. as a radiator fan's actuation method, and the 
thing which carries out actuation control of the radiator fan directly with an electric 
fan motor are known, the electromotive radiator fan is used comparatively widely in 
recent years for improvement, such as reduction of the noise, warming-up engine 
performance, and heat-resistant ability. 

[0005] And in the control unit of the radiator fan by the conventional technique, 
cooling water temperature is held to optimal temperature according to an engine's 



service condition by controlling a revolution of a fan motor according to service 

conditions, such as the vehicle speed and cooling water temperature. 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, although cooling water 
temperature can be held to optimal temperature in what is depended on the 
conventional technique mentioned above according to an engine's service condition 
by carrying out actuation control of the radiator fan with an electric fan motor or 
[ for example, / that fuel injection is cut by cooling water temperature rising by this 
when a fan motor breaks down, since it does not have the function to detect failure 
of the fan motor by open circuit etc. ] - or unless it overheats, an operator cannot 
detect failure of a fan motor. 

[0007] Therefore, when a fan motor breaks down, cooling water temperature may 
rise and the nonconformity of overheating suddenly may arise, moreover, failure of 
the control- section article which can give a damage to an environment should be 
promptly detected from a viewpoint of environmental protection in recent years - ** 
- although the commercial-scene demand to say has become strong, this demand 
cannot be met in the thing of the conventional technique. 

[0008] This invention was made in view of the trouble of this conventional technique, 
and the object is in offering the control unit of the radiator fan who enabled it to 
detect failure of a fan motor simply and promptly 
[0009] 

[Means for Solving the Problem] Then, this invention presupposed that failure of 
this fan motor is detected directly from change of the terminal voltage of a fan motor. 
Namely, the configuration which the control unit of the radiator fan concerning this 
invention adopts A terminal voltage detection means to be the control unit of the 
radiator fan who controls a revolution of a radiator fan by supplying an actuation 
control signal to a fan motor, and to detect the terminal voltage of said fan motor, 
When the actuation control means which outputs an actuation control signal to said 
fan motor, and this actuation control means output an actuation control signal to 
said fan motor When change of the terminal voltage which said terminal voltage 
detection means detected is below a predetermined reference value, it is 
characterized by having a failure judging means to judge with failure of said fan 
motor. 

[0010] Moreover, when the OAT which an OAT detection means detect an OAT, and 
this OAT detection means detected is low than a predetermined reference 
temperature, a diagnostic field setting-out means restrict the diagnostic field which 
performs a failure judging to a predetermined engine heavy load region establishes, 
and it is [ means / said / failure judging ] desirable in constituting so that failure of 
said fan motor may judge in the diagnostic field set up by said diagnostic field 
setting-out means. 

[0011] Furthermore, said fan motor is constituted as a 4 terminal motor which has a 
terminal for high speeds, and a terminal for low speeds, and, as for said terminal 
voltage detection means, it is desirable to detect the terminal voltage of this 
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terminal for high speeds. 

[0012] Moreover, the configuration which invention concerning more concrete claim 
4 adopts The radiator fan attached to the radiator, and the fan motor which consists 
of a 4 terminal motor which is connected to this radiator fan and has a terminal for 
high speeds, and a terminal for low speeds, It has the actuation control means 
which carries out revolution actuation of said fan motor at a low speed through the 
relay for low speeds connected to said terminal for low speeds while carrying out 
revolution actuation of said fan motor at high speed through the relay for high 
speeds connected to said terminal for high speeds. A terminal voltage detection 
means to be the control unit of a radiator fan with a high speed and a low speed 
controllable in two steps about a revolution of a radiator fan, and to detect the 
terminal voltage of said terminal for high speeds according to an engine's service 
condition, A diagnostic field setting-out means to restrict the diagnostic field which 
performs a failure judging when the OAT which an OAT detection means to detect 
an OAT, and this OAT detection means detected is lower than a predetermined 
reference temperature to an engine heavy load region, An actuation control signal is 
made to output to said fan motor from said actuation control means in said 
diagnostic field. When change of the terminal voltage which said terminal voltage 
detection means detected at this time is below a predetermined reference value, it is 
characterized by having a failure judging means to judge with failure of said fan 
motor. 

[0013] Furthermore, the supply voltage which established a supply voltage 
detection means to detect the supply voltage of the power unit which performs feed 
to said fan motor, and this supply voltage detection means detected is before and 
after actuation of said fan motor, and when it changes more than a predetermined 
variation, it is desirable to prevent the failure judging by said failure judging means. 
[0014] 

[Function] If change of the terminal voltage of a fan motor is below a predetermined 
reference value when an actuation control means outputs an actuation control 
signal to a fan motor since the terminal voltage does not change even if it supplies 
electric power to a fan motor when a fan motor breaks down by open circuit etc., it 
can judge with it being failure of a fan motor. 

[0015] Moreover, since according to the configuration of claim 2 the diagnostic field 
which performs a failure judging is restricted to a predetermined engine heavy load 
region when an OAT is lower than a predetermined reference temperature, it can 
diagnose only in the field which overheat etc. may produce and the frequency of a 
failure judging of a fan motor can be reduced. 

[0016] Furthermore, according to the configuration of claim 3, failure of a fan motor 
is certainly [ simply and ] detectable by constituting a fan motor as a 4 terminal 
motor which has a terminal for high speeds, and a terminal for low speeds, and 
supervising the terminal voltage of the terminal for high speeds with which the 
abnormalities of a fan motor appear, in order that a terminal voltage detection 
means may detect the terminal voltage of the terminal for high speeds. 



[0017] Moreover, according to the configuration of more concrete claim 4, by 
outputting an actuation control signal actively in a diagnostic field, failure of a fan 
motor can be judged based on change of terminal voltage, when an OAT is low, a 
diagnostic field can be restricted and the frequency of a failure judging can be 
reduced. 

[0018] Furthermore, according to the configuration of claim 5, the supply voltage of 
the power unit which performs feed to a fan motor is before and after actuation of a 
fan motor, when high current loads, such as a head lamp, operate and supply 
voltage swings when it changes more than a predetermined variation in order to 
prevent the failure judging by the failure judging means for example, the failure 
judging of a fan motor can be forbidden and an incorrect diagnosis can be prevented. 
[0019] 

[Example] Hereafter, the example of this invention is explained to a detail based on 
drawing 1 - drawing 13 . 

[0020] First, drawing 1 - drawing 4 start the 1st example of this invention, drawing 
1 is the configuration explanatory view simplifying and showing the whole engine 
cooling-system configuration to which the control unit of the radiator fan by this 
example is applied, the cylinder head and a cylinder block are covered inside the 
engine body 1, an engine water jacket 2 is formed, and this engine water jacket 2 is 
connected to the radiator 4 through Hose 3A and 3B. 

[0021] Body of radiator 4A which consists of many fins (not shown) with which this 
radiator 4 was attached in many tubes with which cooling water circulates, and 
each [ these ] tube, Upper tank 4B prepared in the upper part of this body of 
radiator 4A, and ROATANKU 4C prepared in the lower part of body of radiator 4A, 
It is prepared in upper tank 4B, and the profile configuration is carried out from 
filler cap 4D for carrying out 0.09MPa extent application of pressure of the cooling 
system, for example, and raising the boiling point. And the warm cooling water 
which flowed out of the engine water jacket 2 flows in body of radiator 4A through 
one hose 3A to upper tank 4B, while circulating this body of radiator 4A, it is cooled 
by the open air and it results in ROATANKU 4C, and it flows back from this 
ROATANKU 4C to an engine water jacket 2 through hose 3B of another side. 
[0022] Between hose 3B of another side, and the input (not shown) of an engine 
water jacket 2, Water pump 5 driven on the turning effort of the engine body 1 is 
formed, and it circulates through the cooling water in a cooling system compulsorily 
with this Water pump 5. Moreover, near this Water pump 5, it is located between 
one hose 3 A and the tap hole of the engine water jacket 2 which is not illustrated, 
and the thermostat 6 is formed. This thermostat 6 is constituted as a pellet-type (or 
wax type) thermostat using the expansion force of a wax, and adjusts the circulating 
water flow through which it circulates to a radiator 4 by opening at the 
valve -opening temperature of about 80 degrees C. 

[0023] Behind a radiator 4, the radiator fan 8 is formed through the shroud 7 which 
consists of a resin ingredient, and by carrying out revolution actuation in two steps 
by the fan motor 9 of a high speed and a low speed in which rate change is possible, 



this radiator fan 8 inhales the open air, and promotes the heat leakage from a 
radiator 4. 

[0024] The control unit 10 which carries out centralized control of the engine 
electrically is constituted as a microcomputer system equipped with the store circuit 
which consists of an arithmetic circuit which consists of a CPU etc., ROM, RAM, etc., 
and the I/O circuit. Moreover, a crank angle sensor, an air flow meter, etc. which are 
not illustrated are connected with the coolant temperature sensor 11 which detects 
the cooling water temperature in an engine water jacket 2, the speed sensor 12 
which detects the vehicle speed, and the airconditioning switch 13 for controlling 
actuation of an air conditioner, and the fan motor 9, the fuel injection valve which is 
not illustrated are connected to the input side of a control unit 10 at the output side 
of a control unit 10. 

[0025] Next, if it explains referring to drawing 2 about the concrete configuration of 
a fan motor 9 and control unit 10 grade The terminals 9A and 9B for high speeds 
and the terminals 9C and 9D for low speeds are formed in a fan motor 9. Among 
each [ these ] terminal each terminals 9A and 9C by the side of hot (plus side) While 
connecting with the end side of the normally open contacts 14A and 15A of the fan 
relay 14 for high speeds, and the fan relay 15 for low speeds through lead wire 16 
and 17, respectively, each terminals 9B and 9D of both by the side of cold one (minus 
side) are grounded. In addition, that fluctuation of the ground potential by 
actuation of high current loads, such as a head lamp, should be avoided, with the 
ground of a high current load, separate independence is achieved and this ground is 
set up. Moreover, all over drawing, the H and low-speed side is displayed for the 
high-speed side as L. 

[0026] That minus side is grounded, that plus side is connected to the end side of an 
ignition switch 20 through lead wire 19, and the other end side of this ignition 
switch 20 is connected to the coils 14B and 15B of each fan relays 14 and 15 for the 
dc-battery 18 as a "power unit" through each lead wire 21 and 22, respectively. 
Moreover, the other end side of each normally open contacts 14A and 15A of each fan 
relays 14 and 15 is connected to the plus side of a dc-battery 18 through each lead 
wire 23 and 24. 

[0027] The control unit 10 is equipped with failure judging section 10C as a "failure 
judging means" which judges failure of a fan motor 9 as the internal function based 
on the detection electrical potential difference of actuation control-section 10A as an 
"actuation control means" which performs actuation control of a fan motor 9, 
terminal voltage detecting-element 10B as a "terminal voltage detection means", 
and terminal voltage detecting-element 10B. 

[0028] Actuation control* section 10A is based on each detecting signal from a 
coolant temperature sensor 11, a speed sensor 12, and an airconditioning switch 13. 
An actuation control signal is outputted to each fan relays 14 and 15 (in detail). By 
passing the current from a dc-battery 18 in each coils 14B and 15B through the 
built-in switching element According to the service condition of the engine body 1, 
the radiator fan's 8 (fan motor 9) rotational frequency is controlled by two steps (it is 



a three-stage when a halt is also included in control), a high speed and a low speed. 
[0029] namely, when driving a fan motor 9 at a low speed, this actuation 
control- section lOABy energizing only to coil 15B of the fan relay 15 for low speeds, 
and closing contact 15A While supplying electric power to terminal 9C for low 
speeds of a fan motor 9 from a dc-battery 18, in driving a fan motor 9 at high speed, 
it supplies electric power to terminal 9A for high speeds of a fan motor 9 by 
energizing only to coil 14B of the fan relay 14 for high speeds, and closing contact 
14A. In addition, when stopping a fan motor 9, the energization to each coils 14B 
and 15B of each fan relays 14 and 15 is stopped. And actuation control* section 10A 
is controlling the rotational speed of a fan motor 9 based on ON of the vehicle speed, 
water temperature, and an air conditioner, and OFF to be shown in the following 
table 1. However, each numeric value in a table 1 is instantiation, and this 
invention is not limited to this. 
[0030] 
[A table l] 



Moreover, as for terminal voltage detecting-element 10B, the input side is connected 
to terminal 9A for hot side high speeds of a fan motor 9 through lead wire 25, and 
the output side is connected to failure judging section 10C. And this terminal 
voltage detecting-element 10B measures the terminal voltage VH of hot side 
high-speed terminal 9A of a fan motor 9, and outputs this detected electrical 
potential difference VH to failure judging section 10C. 

[003 1] That is, since this terminal voltage VH expresses the value according to the 
rotational speed of a fan motor 9 like "12" V while "0" V and a fan motor 9 are 
driving at a low speed and "8" V and a fan motor 9 are driving at high speed, when 
the fan motor 9 has stopped, terminal voltage detecting-element 10B detects this 
terminal voltage VH, and outputs it to failure judging section IOC. In addition, 
these numeric values (8 12V) are instantiation, and this invention is not limited to 
this. Therefore, when driving at a low speed, you may constitute so that other 



electrical-potential-difference values of 6V grade may be shown. Moreover, although 
various things are employable as the concrete configuration of terminal voltage 
detecting-element 10B, as long as it gives an example, as shown, for example in 
drawing 3 , with resistance Rl and R2, capacitors CI and C2, and diodes Dl and D2, 
the usual electrical-potential-difference detector may be constituted and you may 
output to CPU through an A/D converter. 

[0032] Next, an operation of this example constituted in this way is explained, 
referring to drawing 4 . That is, drawing 4 is the flow chart of the diagnostic process 
by this example, and judges whether by read in and step 2, the fan motor drove the 
actuation condition of the fan motor 9 by actuation control-section 10A at the low 
speed thru/or the high speed based on this actuation condition at step (all over 
drawing, a step is written as "S") 1. That is, at these steps 1 and 2, in case actuation 
control-section 10A drives the radiator fan 8 according to said table 1, the time of 
actuation initiation of a fan motor 9 is supervised that a fan motor 9 should be 
diagnosed [ that is, ], in order to diagnose on the so-called result. 
[0033] And when it judges with "NO" at this step 2 Since it is the case where the fan 
motor 9 has stopped, when a return is carried out and it judges with "YES" at step 2 
For a reason when a fan motor 9 drives at a low speed or a high speed, at step 3 It 
judges whether it has exceeded the reference voltage VS from which change part 
deltaVH of terminal voltage VH was set for example, as "2" V grade as "a 
predetermined reference value" at read in and the following step 4 in terminal 
voltage VH from terminal voltage detecting-element 10B. 

[0034] When it judges with "YES" at this step 4, a fan motor 9 rotates normally with 
the actuation control signal from actuation control-section 10A, and since it is the 
case where change part deltaVH of terminal voltage changes more than the 
reference voltage VS, a return is carried out. Although terminal voltage VH changes 
by 0 ->8V eventually more in detail in case it drives in the low-speed condition from 
a idle state Although terminal voltage VH changes to 8 >12V eventually in case it 
is judged with "YES" and drives in the high-speed condition from a low-speed 
condition, when it changes to 0 ->2V When it changes to 8 ->10V, in case it is judged 
with "YES" and changes from a high-speed condition to a low-speed condition 
further, although terminal voltage VH changes to 12 ->8V, when it changes to 12 
->10V, it is judged eventually to be "YES." 

[0035] By open circuit etc., although actuation of a fan motor 9 must have been 
started by actuation control-section 10A on the other hand when it judged with 
"NO" at said step 4, since it is the case where terminal voltage VH does not change 
more than the reference voltage VS, it moves to step 5 and judges with the fan 
motor 9 being out of order, and required processing of turning on alarm lamps, such 
as a fan fault light arranged in the vehicle interior of a room, is performed. In 
addition, in order to report failure of a fan motor 9, the warning lamp of another 
object may be formed, other warning lamps already formed like the engine alarm 
lamp may be used, for example, and it is still better also as a configuration which 
passes a warning message with a voice synthesizer, a liquid crystal display, etc. 



[0036] Thus, according to this example constituted, the following effectiveness is 
done so. 

[0037] When terminal voltage detecting-element 10B which detects [ 1st ] the 
terminal voltage VH of a fan motor 9, actuation control- section 10A which outputs 
an actuation control signal to a fan motor 9, and actuation control-section 10A 
output an actuation control signal to a fan motor 9 When change deltaVH of the 
terminal voltage VH which terminal voltage detecting-element 10B detected is 
below the predetermined reference voltage VS For the configuration which prepares 
failure judging section 10C judged to be failure of a fan motor 9, a self-checking 
function can be given to a control unit 10, failure of a fan motor 9 can be detected 
directly and simply, and the nonconformity of overheating suddenly can be 
prevented beforehand. That is, the configuration which judges failure of a fan motor 
9 by carrying out direct detection of the rotation of a fan motor 9 itself, for example 
using a separate revolution sensor is considered, and now, only in the part of a 
revolution sensor, a manufacturing cost increases upwards, and assembly 
effectiveness also falls. On the other hand, in this example, since failure is judged 
with terminal voltage VH, failure can be directly diagnosed by the simple detector. 
[0038] A fan motor 9 can be constituted [ 2nd ] as a 4 terminal motor which has the 
terminals 9A and 9B for high speeds, and the terminals 9C and 9D for low speeds, 
and terminal voltage detecting-element 10B can diagnose failure of a fan motor 9 
using the terminal voltage VH which shows a gradual change of 0V, 8V, and 12V 
according to the actuation condition of a fan motor 9 for the configuration which 
detects the terminal voltage VH of terminal 9A for high speeds. 

[0039] When actuation control-section 10A outputs an actuation control signal to a 
fan motor 9 the 3rd and change deltaVH of the terminal voltage VH which terminal 
voltage detecting-element 10B detected is below the reference voltage VS For the 
configuration judged to be failure of a fan motor 9, a fan motor 9 can be first 
diagnosed for a fan motor 9 every [ whenever the actuation condition of a fan motor 
9 changes in case it drives at a halt -> low speed or a low-speed -> high speed that 
is, ], and overheat etc. can be prevented certainly. 

[0040] By this example, while the actuation condition of a fan motor 9 is in a 
transient for the configuration which sets up the predetermined reference-value 
slack reference voltage VS in the range smaller than a final 
electrical-potential- difference change (electrical-potential-difference value of a 
steady state) of the terminal voltage VH in change of the actuation condition of a 
fan motor 9, troubleshooting can be performed [ 4th ] promptly. That is, the time 
amount which a failure judging takes in order to complete troubleshooting of a fan 
motor 9, when it changed to 0 ->2V, before amounting to 8V whose terminal voltage 
VH is a steady state in this example although terminal voltage VH changes to 0 
->8V when the actuation condition of a fan motor 9 changes at a halt -> low speed, 
for example can be shortened. 

[0041] Next, the 2nd example of this invention is explained based on drawing 5 and 
drawing 6 . In addition, in each following example, the same sign shall be given to 



the same component as the 1st example mentioned above, and the explanation shall 
be omitted. The description of this example is in the point of checking the 
dependability of a failure judging beforehand with extent of the voltage variation of 
a dc-battery 18. 

[0042] That is, drawing 5 is the block diagram of the control unit of the radiator fan 
concerning this example, and like the control unit 10 stated in the 1st example, the 
control unit 31 by this example was constituted as a microcomputer system, and is 
equipped with terminal voltage detecting-element 10B which detects the terminal 
voltage VH of actuation control- section 10A which carries out actuation control of 
the fan motor 9 based on the vehicle speed etc., and terminal 9A for high speeds of a 
fan motor 9. In addition, the control unit 31 of this example is equipped with supply 
voltage detecting-element 31A as a "supply voltage detection means" which detects 
the supply voltage VB of a dc-battery 18 through the lead wire 32 connected to the 
plus side of a dc-battery 18, is the point of failure judging section 3 IB also taking 
into consideration fluctuation of supply voltage (battery voltage) VB like the 
after-mentioned, and performing the failure judging of a fan motor 9, and is 
different from the 1st example. 

[0043] Next, an operation of this example is explained, referring to drawing 6 . 
Drawing 6 is the flow chart of the diagnostic process by this example. Namely, steps 
11-14 It is what performs the same processing as said steps 1-4 shown in drawing 4 . 
First Initiation of actuation of a fan motor 9 judges whether as for read in (step 13) 
and failure judging section 3 IB, change part delta VH of this terminal voltage VH 
exceeded reference voltage VS for terminal voltage VH through terminal voltage 
detecting-element 10B (step 14). (steps 11 and 12) 

[0044] And since it is the case where terminal voltage VH does not change more 
than the reference voltage VS, but there is possibility of failure when it judges with 
"NO" at this step 14, at step 15, it judges whether at read in and the following step 
16, fluctuation part deltaVB of this supply voltage VB is smaller than the 
fluctuation reference voltage VBS as "a predetermined variation" in supply voltage 
VB through supply voltage detecting-element 31A. 

[0045] That is, since it does not necessarily connect only with the fan motor 9 and 
connects also with various loads which are not illustrated, such as each sensor and 
each lamp, high current loads, such as a head lamp and a turn signal, may operate, 
or in immediately after start up of the engine body 1 etc., the supply voltage VB of a 
dc-battery 18 may fall temporarily, and a dc-battery 18 may swing to it. Therefore, 
since terminal voltage VH may not change with "fluctuation" of supply voltage VB 
more than the reference voltage VS although a fan motor 9 is normal when 
actuation of a fan motor 9 and actuation of a high current load lap, at each [ these ] 
steps 15 and 16, the incorrect diagnosis has been beforehand prevented by 
supervising the stability of the supply voltage VB of a dc-battery 18. 
[0046] Thereby, since it is the case where terminal voltage VH does not change more 
than the reference voltage VS as a result of fluctuation part delta VB of supply 
voltage VB changing with actuation of a high current load etc. a lot than the 



fluctuation reference voltage VBS when it judges with "NO" at said step 16, a return 
is carried out, without carrying out a failure judging. On the other hand, when it 
judges with "YES" at said step 16, fluctuation part deltaVB of supply voltage VB is 
smaller than the fluctuation reference voltage VBS, supply voltage VB is stable, for 
a reason when the judgment result of said step 14 is reliable, it moves to step 17, 
and required processing of making a warning lamp turn on etc. is performed like 
step 5 stated in the 1st example. 

[0047] The effectiveness as the 1st example mentioned above that this example 
constituted in this way is also the same can be acquired, in addition, when the 
supply voltage VB of a dcbattery 18 was supervised, and supply voltage VB is 
before and after actuation of a fan motor 9 and is changed beyond the fluctuation 
reference value VBS in this example Write as the configuration which prevents the 
failure judging by failure judging section 3 IB, and by "fluctuation" of the supply 
voltage VB by actuation of a high current load, although a fan motor 9 is normal An 
incorrect judging that it is out of order can be prevented beforehand, and a fan 
motor 9 can be further diagnosed to accuracy. 

[0048] Moreover, in this example, since the ground of a fan motor 9 is separated 
especially with the ground of a high current load, the effect by actuation of a high 
current load can be controlled. Therefore, the dependability of a diagnosis can be 
substantially improved according to a collaboration operation with separation of 
this ground, and the monitor of supply voltage VB. 

[0049] Furthermore, actuation of all high current loads, such as a head lamp and a 
turn signal, is supervised, and although it is also possible to adopt the configuration 
which stops a diagnosis of a fan motor 9 at the time of actuation of a high current 
load, since the detector for a monitor is complicated, a manufacturing cost etc. 
increases upwards and a headlight etc. is used by the operator at the time of day of 
arbitration, with this configuration, effect by actuation of a high current load cannot 
necessarily be avoided certainly. On the other hand, in this example, the effect by 
the high current load is certainly [ simply and ] avoidable only by supervising the 
supply voltage VB of only one place and a dc-battery 18. However, the configuration 
which prepares the actuation detector of the high current load mentioned above is 
also included in the range of this invention. 

[0050] Next, the 3rd example of this invention is explained, referring to drawing 7 - 
drawing 9 . The description of this example is in the point of having restricted the 
field which diagnoses actively according to an OAT while diagnosing a fan motor 9 
instead of the result. 

[0051] Drawing 7 is the block diagram of the control unit of the radiator fan by this 
example. Namely, the control unit 41 of this example Although it is constituted as a 
microcomputer system and terminal voltage detecting-element 10B is included like 
the control unit 10 stated in the 1st example, the actuation control- section 41A 
While usually controlling a revolution of a fan motor 9 according to the vehicle 
speed, water temperature, etc., a fan motor 9 is temporarily driven by the trigger 
signal from below-mentioned failure judging section 41C. 



[0052] moreover, in addition to this, to the control unit 41 by this example By 
choosing the 1st diagnostic field map 43 and the 2nd diagnostic field map 44 (a 
diagnostic field map being written as a "map" all over drawing) based on OAT t 
which the OAT sensor 42 detected Diagnostic field setting-out section 41B as a 
"diagnostic field setting-out means" which sets up a diagnostic field is prepared, and 
failure judging section 41C is different from the 1st example like the 
after-mentioned also in that a fan motor 9 is made to drive temporarily actively in 
the diagnostic field set up by this diagnostic field setting-out section 4 IB. Here, a 
car body is equipped with said OAT sensor 42 as some air conditioners, it consists of 
a thermistor etc., and is attached ahead of the capacitor. 

[0053] If it explains referring to drawing 8 about the configuration of each of said 
maps 43 and 44, the 1st diagnostic field map 43 is set up corresponding to this 
heavy load region in order to diagnose a fan motor 9, only when the close service 
condition of the engine body 1 is in one or more engine rotational frequencies N or 
an one or more engine loads [ TP ] predetermined heavy load region. Moreover, the 
2nd diagnostic field map 44 is set up corresponding to the both sides of these low 
load region and a heavy load region in order to diagnose a fan motor 9 in both a low 
load region and a heavy load region. 

[0054] Therefore, if an engine's service condition does not arrive at a heavy load 
region when diagnostic field setting-out section 4 IB chooses the 1st diagnostic field 
map 43, a diagnosis of a fan motor 9 is not performed, but when diagnostic field 
setting-out section 4 IB chooses the 2nd diagnostic field map 44 and an engine's 
service condition is in either a low load region or a heavy load region, on the other 
hand, a diagnosis of a fan motor 9 is performed. 

[0055] That is, if OAT t is low as shown in a table 1, the effectiveness of the heat 
leakage of a radiator 4 is high, and since it is held at the condition that cooling 
water temperature is lower than 95 degrees C, a fan motor 9 will stop. On the other 
hand, if OAT t is high, since the effectiveness of heat leakage with a radiator 4 will 
fall, possibility that cooling water temperature will tend to rise at 95 degrees C or 
more, and a fan motor 9 will drive at a low speed is high. Therefore, at the time of 
the elevated temperature which a fan motor 9 may drive, it diagnoses on the both 
sides of a low load region and a heavy load region, and diagnoses only in a heavy 
load region at the time of the low temperature which a fan motor 9 does not 
immediately drive. 

[0056] In more detail, if OAT t continues heavy load operation also in the time of low 
low temperature, cooling water temperature will need to rise soon and it will be 
necessary to drive a fan motor 9. Therefore, in this example, even if OAT t is low, it 
is supposed that it diagnoses in the heavy load region which the need of driving a 
fan motor 9 and preventing overheat etc. produces. 

[0057] Next, an operation of this example is explained, referring to drawing 9 . 
Drawing 9 is the flow chart of the diagnostic process by this example, and judges 
whether OAT t present at read in and step 22 is lower than the predetermined 
reference temperature tS set as about 35 degrees C in OAT t from the OAT sensor 



42 at step 21. 

[0058] When it judges with "YES" at this step 22, for the reason in the case of being 
lower than reference temperature tS, OAT t chooses the 1st diagnostic field map 43 
set as the heavy load region by diagnostic field setting-out section 41B. On the other 
hand, since OAT t is a high case when it judges with "NO" at step 22, at step 24, the 
2nd diagnostic field map 44 continued and set as the both sides of a heavy load 
region and a low load region is chosen. 

[0059] And it judges whether close is within the limits of the diagnostic field map to 
which this service condition had an engine's service condition set from a crank angle 
sensor, an air flow meter, etc. at step 25 by read in (for the basic injection quantity 
TP as a load to be calculated as TP=Q/N), and was set by either of said steps 23 and 
24 at step 26. For a reason in case close is not in the diagnostic field where the 
current service condition was set up, a return is carried out when it judges with 
"NO" at this step 26. 

[0060] On the other hand, when it judges with "YES" at said step 26, it moves to 
step 27, a trigger signal is outputted to actuation control-section 41A from failure 
judging section 41C, and an actuation control signal is made to output to a fan 
motor 9 from actuation control- section 41A for the reason at the time of entering in 
the diagnostic field where an engine's service condition was set up. 
[0061] For example, an actuation control signal is made to output for every program 
cycle, at this step 27, here so that the rotational frequency of a fan motor 9 may be 
raised from low-speed actuation one by one to high-speed actuation. Since cooling 
water temperature will rise soon and the rotational frequency of a fan motor 9 will 
also rise from a halt -> low speed to a low-speed -> high speed in more detail 
according to this if heavy load operation is continued even if OAT t is low as shown 
in said table 1, it is necessary to diagnose a fan motor 9 in both a low-speed 
condition and the high-speed condition. Therefore, in this example, the actuation 
control signal outputted at step 27 is switched to a high speed for every program 
cycle from a low speed so that the fan relay 15 for low speeds may be excited at first 
in order to diagnose a low-speed condition, next to diagnose a high-speed condition 
at first, and then the fan relay 14 for high speeds may be excited. However, a 
high-speed condition is diagnosed not only to this but to the beginning, and then it 
may be made to diagnose a low-speed condition. 

[0062] And at step 28, it judges whether at read in and step 29, change part 
deltaVH of this terminal voltage VH exceeded reference voltage VS for the terminal 
voltage VH of terminal 9A for high speeds through terminal voltage 
detecting-element 10B. When it judges with "YES" at this step 29, for a reason 
when a fan motor 9 begins a revolution normally, a return is carried out, without 
carrying out a failure judging. On the other hand, by open circuit etc., when it 
judges with "NO" at said step 29, since it is the case where terminal voltage VH 
does not change more than the reference voltage VS, it moves to step 30, and judges 
with failure, and required processing is performed. 

[0063] Thus, the effectiveness as the 1st example mentioned above that this 



example constituted is also the same can be acquired. Moreover, in addition to this, 
the following effectiveness also does so by this example. 

[0064] OAT t which the OAT sensor 42 which detects OAT t to the 1st, and this OAT 
sensor 42 detected in being lower than the predetermined reference temperature tS 
Diagnostic field setting-out section 4 IB which restricts the diagnostic field which 
performs a failure judging to an engine heavy load region is prepared. Failure 
judging section 41C It can write as the configuration which diagnoses a fan motor 9 
in this set-up diagnostic field, the count of a diagnosis of a fan motor 9 can be 
reduced, and effect on the operability by diagnosis can be lessened. That is, even if 
OAT t is low, if heavy load transit is continued, cooling water temperature will need 
to rise soon and it will be necessary to drive a fan motor 9 but, and when the fan 
motor 9 is out of order at this time, there is a possibility of causing overheat etc. 
That is, possibility that OAT t will arise [ overheat etc. ] in a low load region when 
low is very low, and since the nonconformity by failure of a fan motor 9 may be 
produced only in a heavy load region, by this example, OAT t has restricted the 
diagnostic field only to the heavy load region, when low. Therefore, in this example, 
while being able to reduce diagnostic frequency and being able to avoid the effect on 
operability, an efficient diagnosis can be performed in the field which may be 
produced [ overheat ]. 

[0065] When it enters in the diagnostic field where an engine's service condition was 
set [ 2nd ] up, a trigger signal is outputted from failure judging section 41C, before 
needing a fan motor 9 actually for the configuration which makes a fan motor 9 
drive actively through actuation control- section 41A, a diagnosis can be ended in 
advance, overheat etc. is prevented beforehand, and user-friendliness, dependability, 
etc. improve substantially further. 

[0066] By this example, a diagnosis of a fan motor 9 can be efficiently performed 
[ 3rd ] with high dependability for the configuration which performs a diagnosis in 
the low-speed condition first, and then performs a diagnosis in the high-speed 
condition. That is, apart from the usual control according to a table 1, the existence 
of failure of a fan motor 9 can be beforehand diagnosed in the state of all rates (a low 
speed and high speed) with collaboration relation with said configuration of 
diagnosing to formation and coincidence of predetermined diagnostic conditions. 
[0067] In addition, especially in drawing 9 , although not illustrated, when a 
diagnostic ending flag is set after diagnostic termination and an ignition switch 20 
is turned off, an unnecessary diagnosis can also be prevented by resetting a 
diagnostic ending flag. This prepares the judgment step of "whether the diagnostic 
ending flag is set" before step 21, and it should just set a diagnostic ending flag after 
a failure judging at said step 30 while it judges with "YES", carries out a return, 
when set, and it adds processing so that it may judge with "NO" and may shift to 
step 21 when not set. In addition, reset of a flag can also be performed by 
initialization at the time of ON of an ignition switch 20. moreover or when a 
return is carried out and the fan motor 9 has not driven yet, without diagnosing by 
judging with "YES" when the judgment step of "whether the fan motor 9 is driving" 



is prepared and the fan motor 9 has already driven in front of step 21, it may judge 
with "NO" and you may make it shift to step 21 

[0068] Next, the 4th example of this invention is explained based on drawing 10 and 
drawing 11 . In addition, in the example, the same sign shall be given to the same 
component as the 3rd example mentioned above, and the explanation shall be 
omitted. The description of this example is in the point of having combined both 
configuration of the incorrect diagnostic prevention by taking into consideration 
fluctuation of the supply voltage stated in the 2nd example, and configuration of 
choosing a diagnostic field according to the OAT stated in the 3rd example. 
[0069] Drawing 10 is the block diagram of the control unit of the radiator fan by this 
example. Namely, the control unit 51 of this example Terminal voltage 
detecting-element 10B for detecting the terminal voltage VH of terminal 9A for high 
speeds of a fan motor 9 like the control unit 41 stated in said 3rd example, Actuation 
control-section 41A temporarily driven by the trigger signal from the 
below-mentioned failure judging section 51A while usually controlling a fan motor 9 
according to said table 1, It has diagnostic field setting-out section 4 IB which 
chooses either the 1st diagnostic field map 43 or the 2nd diagnostic field map 44 
based on OAT t which the OAT sensor 42 detected. Furthermore, in addition to this, 
supply voltage detecting-element 31A which detects the supply voltage VB of a 
dc-battery 18 is prepared like the control 31 stated in the 2nd example. And like 
failure judging section 41C stated in the 3rd example, failure judging section 51A of 
this example cancels a failure judging by fluctuation of supply voltage VB like 
failure judging section 3 IB of the 2nd example while diagnosing a fan motor 9 
actively by formation of predetermined diagnostic conditions, so that it may 
mention later. 

[0070] Next, an operation of this example is explained, referring to drawing 11 . 
That is, drawing 11 is the flow chart of the diagnostic process by this example, and 
judges whether at read in and step 42, this OAT t is lower than reference 
temperature tS in OAT t from the OAT sensor 42 at step 41. If OAT t is lower than 
reference temperature tS, this step 42 will be judged to be "YES", it will move to 
step 43, and the 1st diagnostic field map 43 will be chosen. On the other hand, if 
OAT t is higher than reference temperature tS, said step 42 will judge with "NO", it 
will move to step 44, and the 2nd diagnostic field map 44 will be chosen. 
[0071] And at step 45, if it judges whether close is in the diagnostic field where the 
current service condition was set up by either said step 43 or step 44 at read in and 
step 46 in an engine's service condition through a crank angle sensor etc. and an 
engine's service condition enters in a diagnostic field, this step 46 will be judged to 
be "YES" and it will move from it to step 47. A trigger signal is outputted to 
actuation control-section 41A, and a fan motor 9 is made to drive temporarily at this 
step 47. 

[0072] Next, at step 48, it judges whether at read in and step 49, change part 
deltaVH of this terminal voltage VH exceeded the predetermined reference voltage 
VS for the terminal voltage VH of terminal 9A for high speeds of a fan motor 9 



through terminal voltage detecting-element 10B. Since failure of an open circuit etc. 
may have arisen in the fan motor 9 when terminal voltage VH does not change more 
than the reference voltage VS although actuation control-section 41A is outputting 
the actuation control signal, after judging with "NO", before making a final failure 
judging, at this step 49, it moves to the following steps 50 and 51 that that 
dependability should be checked. 

[0073] That is, at step 50, it judges whether fluctuation part deltaVB of a twist of 
the supply voltage VB in the actuation order of the fan motor 9 according the supply 
voltage VB of a dc-battery 18 to actuation control-section 41A is small in the 
fluctuation reference voltage VBS by read in and step 51 through supply voltage 
detecting-element 31 A. Since it is the case where terminal voltage VH does not 
change enough since a diagnosis and actuation of a high current load lapped and 
supply voltage VB swung when it judged with "NO" at this step 51, a return is 
carried out without performing a failure judging. On the other hand, since it is the 
case where terminal voltage VH does not change more than the reference voltage 
VS although the supply voltage VB of a dc-battery 18 is stable when it judges with 
"YES" at this step 51, it moves to step 52, and judges with the fan motor 9 being out 
of order, and required processing of an alarm output etc. is performed. 
[0074] According to this example constituted in this way, the effectiveness of the 2nd 
and 3rd example mentioned above and the same effectiveness can be acquired. 
Especially, in this example, since the incorrect diagnosis by actuation of a high 
current load is beforehand avoidable, reducing the count of a diagnosis and 
controlling the effect on operability, user-friendliness, dependability, etc. can be 
further improved substantially by these association. 

[0075] Next, the 5th example of this invention is explained based on drawing 12 and 
drawing 13 . In addition, in this example, the same sign shall be given to the same 
component as said each example, and the explanation shall be omitted. The 
description of this example is that it applied said 4th example to the equipment 
which used two radiator fans and a fan motor. 

[0076] That is, drawing 12 is the block block diagram of the control device of the 
radiator fan concerning this example, and in this example, since it has two radiator 
fans 8 who became independent although the graphic display was not carried out, it 
has put under control of the control unit 64 which two fan motor 9M1 and 9M2 
mention later in connection with this. 

[0077] Like the fan motor 9 stated in said each example, the 1st fan motor 9M1 It 
has the terminal nine Al for high speeds, and nine Bl and terminal 9C 1 and 9D for 
low speeds 1. Each [ these ] terminal nine Al for high speeds and nine Bl While 
connecting with the 1st normally open contact 61A1 of the 1st fan relay 61 for high 
speeds, and the 2nd normally open contact 61A2, respectively, each 1st terminal 9C 
9D [ 1 and ]l for low speeds of fan motor 9M1 is connected to normally open contact 
63A of the fan relay 63 for low speeds. 

[0078] Similarly moreover, the 2nd fan motor 9M2 It has the terminal nine A2 for 
high speeds, and 9 B-2 and terminal 9C 2 and 9D for low speeds2. Each [ these ] 



terminal nine A2 for high speeds and 9 B-2 While connecting with the 1st normally 
open contact 62A1 of the 2nd fan relay 62 for high speeds, and the 2nd normally 
open contact 62A2, respectively, each 2nd terminal 9C 9D [ 2 and ]2 for low speeds of 
fan motor 9M2 is connected to normally open contact 63A of the fan relay 63 for low 
speeds. 

[0079] That is, in this example, it is equivalent to what connected the single fan 
motor 9 to two-set juxtaposition except for the point he is trying to ground 
respectively through [ without dropping the terminal nine Bl for cold side high 
speeds, and 9 B-2 on a direct ground ] the 1st normally open contact 61A1 of each 
fan relays 61 and 62 for high speeds, and 62A2. 

[0080] Supply voltage detecting-element 31A to which the control unit 64 by this 
example is also constituted as a microcomputer system, and detects the supply 
voltage VB of a dc-battery 18, [ as well as the control unit 51 of said 4th example ] 
Diagnostic field setting-out section 41B which chooses either the 1st diagnostic field 
map 43 or the 2nd diagnostic field map 44 based on OAT t which the OAT sensor 42 
detected, It has actuation control- section 64A for driving each fan motor nine Ml 
and 9M2, terminal voltage detecting-element 64B for detecting each terminal nine 
Al for high speeds, and the terminal voltage VH1 and VH2 of nine A2, respectively, 
and failure judging section 64C. 

[0081] Here, when requiring a high-speed revolution according to said table 1, while 
actuation control- section 64A of this example excites simultaneously each two coils 
61B and 62B of the fan relays 61 and 62 for high speeds, when requiring a low-speed 
revolution, it excites only coil 63B of the fan relay 63 for low speeds. 
[0082] moreover, terminal voltage detecting-element 64B by this example lead 
wire 65 and 66 minding - each it connects with fan motor 9M1, each terminal 
nine Al for high speeds of 9M2, and nine A2, and each [ these ] terminal nine Al for 
high speeds and the terminal voltage VH1 and VH2 which appears in nine A2 are 
detected, respectively. In addition, although various concrete configurations are 
employable as terminal voltage detecting-element 64B similarly with the 1st 
example having described, as shown in drawing 13 , the usual 
electrical-potential- difference detector by resistance Rl and R2, capacitors Cl and 
C2, and diodes Dl and D2 may be established in two-piece juxtaposition, and you 
may output to CPU through an A/D converter, respectively. 

[0083] And failure judging section 64C by this example performs the same 
processing as the diagnostic process of said 4th example described with drawing 11 . 
since [ however, ] it has two fan motor 9M1 and 9M2 in this example - step 48 in 
drawing 11 each terminal voltage VH1 and VH2 - respectively - reading - 
consecutive step 49 - each [ these ] terminal voltage VH [ VH1 and ] 2 of every - the 
comparison with reference voltage VS ■■ carrying out - step 52 - each - failure of 
fan motor 9M1 and 9M2 can be judged independently, respectively. Therefore, at 
this step 52, it may be made to emit two alarm outputs, respectively, and when 
either breaks down, a single alarm output may be emitted. 

[0084] Thus, this example constituted can also acquire the same effectiveness as the 



4th example mentioned above. 

[0085] In addition, in said each example, although 1 set thru/or the case where 2 
sets was prepared were illustrated for the radiator fan and the fan motor, this 
invention is applicable not only to this but equipment equipped with 3 or more sets 
of radiator fans and fan motors. 

[0086] Moreover, using the 1st reference voltage VS 1, although the case where 
change part deltaVH of terminal voltage VH was compared with the reference 
voltage VS fixed to about 2V was illustrated in said each example, not only in the 
case of for example, this but a halt > low speed, in the case of a low-speed -> high 
speed, reference voltage VS may be set up for every change of each actuation 
condition, respectively so that the 2nd reference voltage VS 2 may be used. 
Furthermore, it is good also as a configuration to which the value of reference 
voltage VS is changed, for example in consideration of the temperature dependence 
of a motor coil etc. according to cooling water temperature etc. 

[0087] Moreover, although the case where reference temperature tS was fixed to 
about 35 degrees C was mentioned as the example and said 3rd [ the ] - the 5th 
example explained it In consideration of decline in the cooling effectiveness of not 
only this but the radiator 4 by buildup of humidity etc., this invention may presume 
the relative humidity of the open air indirectly based on the detecting signal of a 
raindrop sensor, or the operating state of a windshield wiper switch, and it may 
constitute it so that reference temperature tS may be suitably adjusted according to 
this. 

[0088] Furthermore, although the case where the 1st diagnostic field map 43 only 
corresponding to a heavy load region and the 2nd diagnostic field map 
corresponding to both a heavy load region and a low load region were used was 
illustrated in said 3rd [ the ] - the 5th example It is possible not only this but to add 
other maps like the map only for example, corresponding to an inside load region or 
the map corresponding to the both sides of an inside load region and a low load 
region. 

[0089] Moreover, although the case where it applied to the 4th example was 
illustrated [ ****** ] in said 5th example when 2 sets of fan motors were used, it is 
easily applicable also to said 1st [ the ] - the 3rd example. 

[0090] Furthermore, the flow chart of the diagnostic process in said each example 
shows the important section, and if it is this contractor, it is the range which does 
not deviate from the meaning of this invention, and easily, the addition of a step is 
performed and it can make a change etc. 
[0091] 

[Effect of the Invention] Since it can judge with it being failure of a fan motor 
according to the control unit of the radiator fan concerning this invention if change 
of the terminal voltage of a fan motor is below a predetermined reference value as 
explained in full detail above, cooling water temperature rises and the 
nonconformity of overheating suddenly can be prevented beforehand. 
[0092] Moreover, when an OAT is lower than a predetermined reference 



temperature, for the configuration which restricts the diagnostic field which 
performs a failure judging to a predetermined engine heavy load region, the 
frequency of a failure judging of a fan motor can be reduced and a diagnosis can 
lessen effect which it has on operability. 

[0093] Furthermore, a terminal voltage detection means can detect [ by constituting 
a fan motor as a 4 terminal motor which has a terminal for high speeds, and a 
terminal for low speeds ] failure of a fan motor simply and certainly by supervising 
the terminal voltage of the terminal for high speeds with which the abnormalities of 
a fan motor appear for the configuration which detects the terminal voltage of the 
terminal for high speeds. 

[0094] Moreover, in more concrete claim 4, by outputting an actuation control signal 
actively in a diagnostic field, failure of a fan motor can be judged based on change of 
terminal voltage, when an OAT is low, a diagnostic field can be restricted and the 
frequency of a failure judging can be reduced. 

[0095] Furthermore, the supply voltage of the power unit which performs feed to a 
fan motor is before and after actuation of a fan motor, when the high current loads 
for the configuration which prevents the failure judging by the failure judging 
means when it changes more than a predetermined variation (for example, a head 
lamp etc.) operate and supply voltage swings, the failure judging of a fan motor can 
be forbidden, an incorrect diagnosis can be prevented, and the dependability of a 
diagnosis can be improved. 
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? 7 7 ^zmwifflffl-t z> ^ k \c £ k> . mr^cDwutk 

»lcj:57r>*-^oSkl»Sr«k£ai-5t)Sffitfl|^Ti^ 
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3 

14;*— t— h LfcvMBD , 5E&&I4, ^7>^-^ 

[ooo7] ^ot, 7 t >*-*frm% Ltzm^ 

[0 0 0 8] *&W\t, frfrZ&&&ffi(DffiM&AZ&^ 
[0 0 0 9] 

oi— ^77 ><aftJ*3P^fl;& s ^/8^£^&l4, 7 7^- 20 
^■|c8E»*J«i«#*««i-5w 9 7^7 7 

[0 0 10] **M*8tol1-a**ffl£*ttS* 30 

[ooii] £ bic, HtjiE^r^^— ^irs asaus*^ 

[0 0 12] £9*ft:«j4«*3l4JC«S«^dS 

SUHi-**fiRf4, 7^3L-^»cWiaSixfc7 v^-* 7 
7>t. ^(Oy yx-^7 7>CM^, Bii^iffi^ 



«*«H**W*^M»i-5»l^«»S*«t. WE 

*>5»*i4, fiiiia77^-^«P» ^w^-rssfeWM 

[0 0 13] Sfelc, itHS77^-^-. 0««*:tT 3 

[CI4, «rEttl«W3e*a^Jt5*l»WS«rliaJti-SOdS 
[0014] 

m-tz^t&xzzo 

[0 0 15] »**2 0«fi)Elc:J:tttf, fl^aa 

[0 0 16] H#3l3<7)«fi)cJcJ:ixtf, 77V 

^tiriau *^WE*u*&(4i*ajB»^<o*^ 
®±£r&ttj-*-6fc£>, 77^- ^^>^^^mtt5^ji 

[0017] J:9*»tttt«**4 0«rt;{cj:Jx 

fCcfc^ ^^lE^^jbClot ^77 ^ <o££P£ 
^«^^JPI LTtt»flSO|Utfcft*t5 ^ fc s&s-C* 

[0 0 18] £<b(c, B*3l5 0«j*»cJ:Jxtf, 7 7 > 

HE w tc J: 5 a»*l £ £ Plit i" o it s mx. 14— y 
h'7> (D tx m.yri A W » L T fr^h^^tz 

[0019] 
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[0020] *i\ (3 1 —Hi 4 i4#3g9!oSR i rojifiM 

'Sjf^y yHtXli/V y ? CIoT 1 )^— 9 

*y Y 2#RttMx, Z.<D$* — 9is<>r4ry h 214, * 
— * 3 A, 3 B^Ur^-^ 4t::a&8E$ixT^ 

So 

[0 0 2 1] i^=- — ^ 4 11. <%KPzkri s ?JEiI"3"5# 

fc, :09^-^**4 A©±aHcRtte>JxfcTy'< 
^>MBh 7^x-^^4 ACDT^I-^H-ibrLfc 

**E*rffil^tf 0. 0 9MP a SS^Pffi LTS&^*rS*S 
tz$><n=7 v^— D fcj&»fe*lM*J*£*lTV* 

5 0 ^LT, — try h 2 a»e>8ttaj LfcBW*^ 

«*5PzKl4, — *0*-^3Ai»?>7y/^^4Bir* 
tt7^-^*^4A^(C^AL^ :(Or^x-^ 

#4 A4raEii1--6IBlw^*ICj: uftas^rnr^^^ 

4Ct£3l>K :©B7^y^4CJJ> 6tt*©*"^ 3 B 

[0 0 2 2] ffli;frff)3fc — * 3Bi?*-^^^S'h2 
OfficAa (H**-f) tORBiCtt* «B3#<*1 OEC^ 

ft, — -ficofr— x 3 AfcBl^*** * — ^^-t-^y h 2 
T^Oo ^-CO-y-—^*? y h 6 (4, #U?L(4I7 y **Ol3S 

toiiia^ ^ 4^aai-r5»a***:Ri 

[0 0 2 3] 7 — * 4 0>«#ICI4, WAlfltfffiWfl. 

R»-caa*fta* "TUB* 7 7 * 9 tc J: o TH]«H1E 

[0 0 2 4] *B8«:««W(c**f»»'rs = > Fo-^ 

ROM, RAM«A»b*5IB«lH]K, Affi^^lf x. 

5 0 =»>^ ho- /Uxr-y h 1 0OA^}{R'JIC(4, £ 

— * v>^:y h 2^co^^7K^^r^tti-ro7Krair>ir 



*ias«8t£iv ho- /iol- h l 0 office: 

[0 0 2 5] &(C N 7 T — * 9Sl/->hn — 
= yM 0*^A*6*3«fi5c(cov^TBI2 4r#fiaLooR 
Wi-St, 7 7^-^9(Cimiiffi^i L 9A ) 9B4 
ifiIffl*^9C, 9D4a*Rlt<biV ^rLb^^T-^ 9 
*>*-/h« (^7^«iJ) W«^9A, 9CI4, SSiS/B 
10 77>!i^i4, i&il^ 77^y^-i5 a>*H!»A 
14 A, 1 5 AO— NHffllCzJMftl 6, 17^Lm 

X9B, 9 DI4&ICT — *£*L"CV^o ft*3* ZOT — 

T-^«<ioae»$r[H]5Si-'<<, ^ti^7-^i 

f4Sij^Az:LTis:^^nr^6o m^-m. 

[0 0 2 6] rWRSSBj 4 LTO/<yf!) 1 8 (4, -t 
(O-vt-T *Mi£T — * £iv ^OT^^W^f 1 9 £ 
20 ^LT>f ^-5.-> 3 0C0— AlffllcjSflES 

ft, ;^^ r >3 ->^2 0Offca&iRiJI4, 

»21, 22^U#77>^-14, 150^^ 
/H4B, 1 5 BKi*ft^ft*8c$ft-C^5. x*:, 3- 
77^y^"14 ( lSrotm^HA, 15 AO 
f&^ROI4, #«i»2 3, 2 4^lt/<7rn8^7' 

7*Ww^s£ftTv^ 0 

[0 0 2 7] 3Vhn- y h 1 0*4, -fc-OrtfiSttfc 
^tlt, 77^-^ 9 0K»«»S:ff5 rs?ffifjfisi]«p 

1 0 BCD^thn.BEicm^^xyT 9 cd^^^^j 
Si-s rafcpwuje^Rj t Lrro*ki«*ij3e*i ocfct 

[0 0 2 8] iETOJ^^l 0 AI4, TKrUirVif 11, t 

iityfi 2, mrxi^^-Y 1 3^e>o*i*tti{t* 
ics<5u>t, %-yr>v i — 14, i 5 ^mmumt^ 

Zitifi-tZZklzXy (X 9»U< (4. ftMLtiX't v 

^v^fg^^^ur^xi^/vi 4 b, is B;c^<y-r y 

40 ^1:^0X7^-^77 >8 (77^- ^9) O 

[0 0 2 9 ] gP"b, Z<Dm$hffl'MWl 0 AI4, 77^ 

1 5 0 = -Y/H 5 BIC^WMlLTgLfS 1 5 ASrES 
liCJ:^ 77>^^ 9COiSiI^iffi^9 Ct:^7f 
y 1 8 5 — ^7>^:~^ 9 ^^ilT'lSS)] 

"T5^-&(-(4, KIffi77>!)l'-1403^/H4B 
|:^ffl«LTS^i 4 A^r^CSw irtcJ: *3 , 77> 
so ^e-^ gwBifflS^g Atcif&«i-5 0 77^ 



(5) 
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9 SrffitSiirSS^I*, ^7 7 >y ^— l 4, 15 
(75^3^/1. 1 4 B, 15 B^(Oiifl;$rffih-t-5o * U 



[0 0 3 0] 
[*1 1 





km/h 


0~ 


19 


20—79 


80^ 


I73>SW 




■*> 










<90 


f?Jh 




f?Jb 








90~95 








95~100 




fSSS. 








100~105 














105^ 


53 







^90*y h^Jfei$^9 Aoa^UiEVHSrailSL. 

[0 0 3 1 ] IP*?, r^^tSEEVflli, 7 7^3t-$ 
9j&SflPihLTl^5i:#tc: f OJ V, 7 7^- -^9^ig; 
i£-CIIESHjL-Cl^3£#fc: r 8 J V. 7 7^-^9^S 

* 9coiEi(Bjsatcjccfcffl[«:s-rfc*, as^mi£«ttj«s 

lOBIi, :^)^EV B £&£tj LTSMWJJta 1 0 
ddtt^-*"*. fc*3, rftfeOSffl: (8, 12V) tttf'J 

iS-csmm- 5 * # tc 6 v^<Dm<om,E£m%7F-f x. 5 

Ci, C2, 4 3r— KDi , D2KL£oTii«Oflffl£fcfcl 
SKSrflldiU A/D«DWS«r^LTCPUIca*U'C 

[oo32]fc ^oj; 5«c«dtsns*wfi«ofp 

1T*I4, IE!Bj«iJWfflJl 0 AJCkS^r^^— ^ 9^5EBi 
T77 >^e — ^dSfiiS^v^LWiSTSEtS^ixfe^^*: 



50 



^10 A^HMS* 1 {Ct^oT 7 ^at — * 7 T > 8 grUEttb 

[0 0 3 3] ^IT, :^777'2t' TNOj ^ 
Lfc£#l±, 77 v^e— * 9##±LT^5»fr0!>fc 

U^-yL, 7f^7'2r' r Y E S J ^^J^LTti: 
Stt, 77^-^ 9 3&s(SiSXI*K*-eSEftSHfc»* 

©fca, ^fy/3m *B-?-«flE«ai»i 0B**e>* 
«^avh^ fffifemmmms t\~xm%.tt r 2 j 

[0 0 3 4] :W77^7'4T' r y E S J ^^J^Lfccb 
r 9 ASjE*K:EJ|EU ^^E<oSlb^ A v H 

fti-StSI4, *»W(ca^-ajEV H H0->8 VT«t 
5^ 0->2 VtcSEftLfcW^L-e TYESj £¥JJ5££ 

ft(Cfim^tBEVif4 8^1 2 Vfc£flrt-5as, 8^10 
Vlcae<fcLfc«pjft-C TYESj i^^ix, £ biC, K 

LtttjST TYESj i:^J^$n^ 0 
[0 0 3 5] Btll£^X^7 c 4 T- TNOJ £#J5£L 

CMJNtlSl 0AiaoT77^-^ 9 co 
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5t^J^L, ^:^i^lc:iEft£i^fc7 7 x&Pi 9 >y^(0 

SM'd:Mt5W?MI^tT9o **3s 77X 

[0 0 3 6 ] rcoj: p«w«fiK$^to*^lfe«»J{cJ:Htf, 

[0037] H 1 ttl, 7 r >-^ — ^ 9 W^^EVh £ 
SltH - *" S^F-qtffi&ititHJl 0 B fc, 7T>^ — ^9(dIS 

(C, H^SEEttUffl 0 BJ&s*ttJLfc«^«EVB*ME 
{bA VB36SBffi«>*ai«ffiVs£JLT"CfcS»-g'li, 7 7 X 

^e— * 9 ofcfcflt t ¥\J£-t 6 &P£¥U£g& l oct ^ fx ft 6 
ffij$L<Dtltb, =■> bo— A^:^ 3/ h 1 0(cie^l*fr^l^ 
SrfSrtutT, 7r x-=e— * 9 oafcl»S:a:»W*»otHjRtc 

Srffl^T, 7r v^-^ 9(^[H]^il«Jif*^ii:^^£ii-r 

ft, fB5a^«mis]KtcJ:orftW^KS6tilCB^I^i-5w 

[0 0 3 8] fjl2lC s 77^-^ 9 f^i^^^^-9 
A, 9BR.VH&mm**9C, 9Dttt64a^- 
^ilTMl, *B-¥-«E*ffl» 1 0 Bll KiS/BSa^F- 

* 9 <DlElfc#if£(c:.J: *3 0 V, 8 V, 12V(Z)a»fiW8 
^^^■t-^^JEVfl^flJ^L-C, 7 7^-^9^ 

[0 0 3 9] fg3lc, iSiibftHMi 0A#7r^-> 

0 B dS^tfcS LfcJS^flffi Vb £>2Efb A Vb ^I$tEVs 

etf-c*>5»£ii 77^- * 9 oafcpg twfe-tzm 

B*!!8d5«<kt5«SI-, *fif1!:7 7 ^-^ 9 £ 
Mt^:^^-!, t— hVSrftXJcB&Jt-C 

[0 0 4 0] JS4IC, *SSWCIi, 0fS^S2Pffi3t2> 
Sm^EEVs^r, 7 7^-^9^IIWW:^ 

goKn^tt^i&tt«tffi(w«>5nnic, si^^fcsfePt 



Btt0-+8 VKSeflSi-a**, ^H^mi *g^-HffiV H 
tfSfMfcffi-Cfc £> 8 V (Citi" 5«TC 0-2V Id^b L 
fcB»j&T, 7 7 X^-^ 9cD^:Pfl^l|fr^%T1-^fcft, 
Sfe»¥U £ Si" £ 0# M £ # 5 o 
[0 0 4 1 ] §5, 16 l:io'§ , #*9!<a?B 2 

L> -tottW^*B5i-Sfcoi:i-S. *H*SW^«« 
10 It, ^yfU 1 8<omJ£^iib<7}mSic£oT, ^tuic* 
P*W Jt^it M£ SritBi" 5 * I- fc 5 0 
[0 0 4 2] IP*>, ID 5 11 ^i^0 7v^-^ 

yho-;U^7h3 111 mi^^^J^it^fc^X 
Fd- h 1 0 tW^k\^> -r^^onyfa-^ 

^9«rK»«l«-rSffi»fliiJ»«l 0 At, 77>t-^ 

9 cof^it^^^ 9 aws?«evi sr^-ra^T-ms 

20 C0 3>- hn-;U^-7 h3 1lt ^77i) 18 <7)7°7 ^ 

«l(c»8tSix/tiltt»3 2^U/<-;7y l scorns 
£&iii£B3 lAMi, aW*iJS»3 1BI1 &5£<7}$o 

<, tt*a;EE (/<^7yui) v B ^iii i b%istT7' 

iSi-6o 

[0 0 4 3 ] i 6 ^tf.too^IM'J^^^ 

o — ^ -Y — FT'fcot, ^7 7^1 1 — 1 4 II D4C 
30 ^i-mII5^7 L y7 p l ~4 £|R)«<0*Qfa*fT5 

9, £i\ 7 7>^-^9^Il^TO$n5i: (*-7 
^11, 1 2) , ^rtH^Ml 0 B^LTSf 
«ffiVB*rRi&* 3) . ttKH£tiS3 l B 

It, -o*-?mEEVaO«ft»AVB*sS»«EVs*r« 

[0 0 4 4 ] -t L"C, :^T'y7 , 14T TNOJ 1 

^l^^#ii i«^«/3£VB*sa«ffl;EEv s jei±ae{b-& 
sfc»o"5r*ei4^fes*i-&wfc«), ^77/1 St- 
n ttaeifl;ffist£tiffl3 i ASr^LTftasflffiVB^aiZi 
40 fc<n*"r 6T-H wWfl;«fl;BEVBa?Sib^ 

*) t,/h$v>^^^r^J^i-5 0 

[0 0 4 5 ] o£ 9 , /<77!i 1 811 77>t-^ 9 
Tl) l 8<7?aiSimJEVB^— *Wl^fiTL-C*€>Cr. t 

so t^ffibt^g^ofc^i-ii, 77^-^ 9^iE^-e^ 



(7) 
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:n^^^T77'l 5, 1 6t?»4, ^^rU 1 8 
0«*fltffiVBOSc*tt«:IEa-fSw4:{ci9, I£^Bt 

[0 0 4 6] Itliai IKlB^f y^l 6T TNOj 

SEVBOfi)^ A Vbj6HE»**«BEVbs J: "9 <b*:t < 
«<bLfctt*. S«^«JlVi*sai»«JEVsB±«4bL* 

WK*^*?' 1 6-C TYESj ir^J^L^c^t 
ii, «MBi£VB<0S£tt#A VH3ftSffi»«2|i«ffiVBs J: 9 

[0 0 4 7] fr< IT, ::<7)£ 5 icWEfc^ixS^^lSW 
«HJ±Vb^MI, ^IEVb^7 7^- * 9<D 20 

^fSgEAiffwf^»lcJ:a«»ffl;ffiVB^ r*$><b§rj 

[0 0 4 3] 7 7^"^ 

[0 0 4 9] efelC —7 K^y^i^^T^W^ 

fBTttTfcS**. *»d*5**-Cli, Eaffl^«ttsiai»*s 

1 8 ^ISj®«jEVB^^trgai"5fct-tT-, ^ttSEftffif 
[0 0 5 0] ftlC, i7-|9^#.BStOO^0^(Dl 

[0 0 5 1] SPo, BI7tt, #S1E«^J:57 
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t77 v*— * 9rolaHE4:att*]»1~5fc#l-. '&&co 

[0 0 5 2] ^/c, :rildDtT ( ^llfiaWci.fcS^v 
hn— h 4 1 ICIL ^SK*&fi1r>'iJ-4 2riM$ai 

^4 1 B^K«"tbn, a»«E«4 1 CIS, m^C0$D 
< x r co^^^^4 1 Bid^ 9K3eSlx*i»»f«l 

Sir^if4 2(i, #JxJ*\ hit =3 ^x-r > 3 co— ^ 

[0 0 5 3] SJS^s/7'4 3, 4 4WMI-O^Ti 
8*#»LooKW1-5i:, *10)»l»rlW^y^4 3 

i^LT^^ilTV^o £fc> m2^^l0T^-7^'7 e 4 
4I1 ISOTl/liMP^t^T^-^O 

[0 0 5 4 ] fi£oT, »Wf««KS«4 1 

t?n-f, ^!Mi^tS:^^4 i B^2©Mf« 
W«Xtt**Wf*^>v^nd»«c*>6»*«c, 77^- 

[0055] ^ , ^i t-^-rii ^ , nn^iK t *sis 

^9 5^^: 9 fci£v^ffi{cj*«F$KS^ft, 7 7^- 

— ^ 4(cJ:5^tfc^^^^T-ro7ti6, ^SItK^ 
9 5 , C«±K±#La<, 77 V^-^ 7 9*s«a-cK» 

[ 0 0 5 6 ] J: "9 1^ L < fi, ^^r^S t ^^igv Mg;ra0#T' 
77^-^ 9fcBKr*-£#*3& s £i:5. t^^T, 
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[0 0 5 7] ll 9 Loo^^ig^J^^lC 

n-ft-K'fcoT, ITU ^Mi&Sir 

[0 0 5 8] :^77 7 P 2 2T' TyESj t^Lfc 

[0 0 5 9] tlT, 7r^2 5m 

LT^g^RiMSTpte, T? = Q/NtlT* 
r- yzT2 3, 2 4 cot>-f H^^T'^^ e fl>7^miff^^-^ y 

[0 0 6 0] «IlE^7-y^2 6t' r Y E S J fcJpJ 

$154 i ca»&ffiMM«itt4 i Ate h y ^f-^-^ttJ^ U 
1E»#J»$B4 1 A^t>7 7^- * 9 icSEtbftJ^ff 

[0 0 6 1] IW^7i'7 s 2 7X'li > ii^V 

ffli&S±#U w*UOC£t\ 77>t- * 9<0lE]flEScfc 

<h iUii^^co r 9 common 5 

1 4SrSftS£i-5 J: ^fy^2 7tai*t58MI 
z_Z> £ ? i:^oTt^o fib, wixtwPSbT, ftftUeiB 

[0062] ^lt, ^"ryf2 8T'li a^F-fKEE&tti 
fflJ 1 0 B LTWiiffl*^ 9 A^^SEVe 



14 

3k ^7 L ^^2 9Tfi, ^<0»?-flU£VB A Vfl 

iSS$SE Vs !:Sx.fc^f?5^^]St So Z<D*?-y 
Zf 2 9V TYESJ (t^J^L^i t It, 7r>r-^9 

[0063] z<D&?\zmi£$tiz>*m:mmTi>> ±a 

10 LfcKl(OjtJfi«tlRl«^S6*«r<#5rtd 5 'C#S. * 

[oo64] iic, t fc*ffli-a*«a*-fc 

* t*SBf*o*Wffl* ts £9 fc<Sv>»*tcii, &PH^J 

^4 1 BiSrKtt, SfeWMSftU l Cte, e<7>5£^£ 
ii/:«^T'77^-^ 9 0»»*rtt iflUSi L 

mmX'te, »l«***fi:i*L-C51IBtt^<OlB»S:lliaii- 
30 5:imoifc h^MCo^ 

[ 0 0 6 5 ] m 2 Id, ^coil^{4^t££ $ ^/cltifr 

if-^^ai^L, iBIHiM«iA4 1 A*^LTH6BiftC7r 

t- h^t*»(-KihL-C, i9-ltt 
[0 0 6 6 ] M3 1C, #StlS«t?t±, ftfillCteiStftffiT* 
7 7>t- ^ 9 0i^ISf*rKvMf«ttS:tjoT3b*6*} 
<b ttSUIC M^^^lS^^fiS^ t fl!]B#{;:f*l§T£*T 9 hu 

[ 0 0 6 7 ] ft*5. Hl9*x-It, 4#IC(1^L^V^^ 1 
»rl»Ta»w*4»l«*T^7^4rirs/ M, ^^-y>3 
^^y^2 03^7jtiti:tl:, S ^T7 7^ 
so yir-> Fto: t*cJ: 19. ^iKtUKSrHSit-r 5 - 1 1 
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T't5o ^f^2l^Sil: {&Wiffe 

T7 7 ?\$±y hZftX^^ti^fr) (Dn^^^yy^ 
Ktt, ir y h^nt^o^Cii TYESj <h*iJ£LT 
D*->U ir ^ hS^rv^jrv^a^icti Tnoj £¥*] 

^tc, mE^^y^a o-cik»t*j3eaiw»w»T7 7ir 

^ y> a >*-r y^2 o <n*>tif<nwmkT-ft ? r 1 1 
T'too £fc, fcfc^ll, x'ryy' 2 l fiOmJT, r^ T 

It, 7 7 — $ 9 CUE 98) LTV^S^o'tCti, Ty 
ESj fc«j£LTIW»r*:fT 5 d£4< y ^->$^r, 7 
r^ — ^ 9*5*fc-|gibLTi^4v^«-&(i, Tnoj t 

[0 0 6 8 ] 110, ill \zm^^X&$£W<D 

*4©*J8«^RWr5. 4*5, «fi«TI4, JiiSLfc 

OjlttW^a^fcWKWEeo 6 ^ t (c £ 5 

»«MfrBS±^«ritfc, J5 3<o*lfc«-eSS-<fc^*«a«^ 20 
J6 C T » HPrffi« * 6 *JBK t <Z> P5 # £ IB* S -Sfc A 

[0 0 6 9] SP^, H l Oil, *Stlt««wJ:5 7^— 
V hn— /Ujx-*, h 4 1 iridic, 7 7^-^9^! 

mm fit* 9 a ass^nEE v a m-t z> 'it *> tom+wz 

tfithUiOBt. 7r 9 9£riiulE^l lC?£oTi§ 

*«»i-Si:#lc:»SE<?5ttl»fl36»5 l Afrbto b I) 

J: or— «PW»ciE«ii-SgE»«|»»4 1 At, ^ 30 
£ea«-tr>-»J-4 2M*ttiLfc**fi« t «wS<5^rSS l 

(Dtmm%l^ yy*4 3X\*m2<D&Wm*$Ty7 r 4 4(D 
^i"ix*»*ai«^S*WHK*K«»4 1 B tfcfllit, * 

A-3 1 £|5j«fclc, ^^T^y l 8 0«JR«JEVB*rttffl-t- 
6MtEttUitlS3 1 AWltbiirv^. tlT> * 

»^jrai-<^:Sfe«*ijssB4 1 c^ic, ffij£<D&mzk 
w<Df£&\z£?xife®mz7 7 9 9<onm&ft*> 

t*lC, ]R2«)|HKMOttl«¥USff 3 1 BtlWC, « «o 
■tt£E v b (7) ffigft id j: 0 T 36 Sr + ^-fe /u-f S J: 

[ 0 0 7 0 ] *3tfc«wflUBico^r, B i i £ 
#bs LooMfS, HPo, Hi 1 ft, *HJS«(CJ:5 

ttWixtf, cco^f77*4 2ti rvESj ir^J^ur^ 

777 , 43c^^ ir i <onmm^y^4 3^21**$ so 



tf, (BUS* 7*5^ 4 2 ^ TNOJ ^ISlOf 

4{c#9, JB2©*Wr«l«^y7 p 4 4*ss«$*l3. 
[0071] -tur, ^7^4 srii, *7>*ft-ir 
>***:^Lr«IH03BEft#4rK3i*, ^7^4 6 

-Ctt, mftC05ie*#^HUffi^7 t ^^4 SXtl^T 1 '^^ 

4 4 <D\,^tifrx-&feztiiz&&fc&ftiz?<r>x^zfr 

C(D^f3/y4 6li r Y E S J ££U£:LT, ^7^4 
7(C^a a w^^7"-y7 P 4 7 ri£, iit!j^J^4 1 A(C 
h ] J Jfm^rv&Jj LT77 V-^-^ 9 £-P#6-JiCS*l!j-£ 

[0 0 7 2] ^(C. ^y-?4 sm ffi^tss^ttiaj 

1 0 6^1X77^-^ 9 <72 it$ il/B $5^-9 AtD^^?- 

^2E{b» A Vh *SBf£o**«EE v s ZmTLtzfr^Zn 
£t?)o ^»»J»«4 1 AdS|Ei!ifW1iP«**rttS*Lrv^ 
o{c<bftfr<biT\ iB-?-«EVB*SK*«EEVsa-h3C{tL 

4v^*S'ii, 77>^ 9 tc^^(7)^r^^i:r^ 

5^IbS+4^*>5^^, :(D^777'4 9T'(i ^NOJ 
^Lfc^, »H*»4akl«*J3t*rT-*-imtc, ^<o^tmt£ 

[0 0 7 3] gp^, XT-yZfS Orii, «K«£EMUn 
3 1 A^lT/<77 y 1 8 (OHMttJEVBSrBEii^, 
^7 7^5 1X11 S»{&l»ffl4iAl:J:5 7 7>*- 
^ 9 <OR»«M»ro«*«ffiVB^aE»» A Vb3&«K»K 

7 7 P 5 IT* TNOJ tfljtUtt *fi, ^tfr^r^m^ 

*^«EEVB3fts+»«YbU4v^»fi'a3fc*, SfePf^J^^: 

TYESj tnfclstchZte, ^<y J r ] J 1 S<D^M^± 

v B asft£Lrv^t;ifc»be>?\ ^m/±v B ^gmm 

JEVs^±S^L4^oy u c«'&cofc^, 7777'5 2C 

[0 0 7 4)Klt, Z<D£oizmj&£tlZ*mMM 
(dj:*ttf, ±i£Lfc^2. ^3(D^ife^J<D^^^<75 

»«r(S»Lr51(Ett^JK»«:»*JLoo, *ttgft*Wf 

[0 0 7 5] Rid, |g| 1 2, 113 (CS<5V^r^B^C0 
«5 0*J£-giJS:R^"r5o 4*5, #H»*JT-|±ii1J!S&3l 

— ^ 77 >M7 7 >-^— ^ «rfflv^SS«twft1il2S4 w 
*IS««riBlfflLfc*^*>5. 
[0 0 7 6 ] EP o, ID 1 2 It. *3tlS«lw«67^ — 
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^jtis, m^n Lfcv^assc l/c 2 fico^ ? 7 7 

>8 £{l;tT^67t^ CUrxtC^oT, 2 «lco:7 7 

— ^ 9 hi , 9h 2 &&i&'t2> = > ha-yl/^-- 7 h 6 4 W 

[0077] MK^ffiw-ca^fc? r 9 > m 

9 Bt tffiiSffiiS^ Ci, 9Di£Sr<»x., r^b^i^ 

ii^^^9Ai, 9 Bid, ^Kommmyr >v ^—6 

1<D*10*M«j£6 1 Ai, JB2^*IH**6 1 A 2 (C 

frjfiiMJM-T- 9 Ci, 9Dilt (Si^77>yt — 63 
0*»!»jfi6 3 AlcK»E£iXT^S. 

[0 0 7 8] £*L, f!T}^(C, l2<7)77^-^9 
hz 11, **ffl«fr^9 A2, 9 Bz £{631/83^9 Cz ( 9 
Di Ih^>#^^9A 2l 9B 2 fl. 5s 

2 <E>iE55IJ8 77>D^-62 C0g§ 1 <DttMH»jft 6 2 
Ai. »2£>ttHl«jft6 2 A 2 »c-tix-eix!*«SK5 4:* 

IC, 12^77^-^9112^*^2^^902, 9 
D2 11, (Sitffi 77^^-63 ©fltBUS* 6 3 A IC*£ 

[0079] o* o , *3«s«T»i, Kwasaffl 

^9Bi, 9B2«rIS7-^(^t$flC, 
77>y^61, 6 2<OSlOSMS,fi6 lAi, 6 

2 Az^ft^tl^LTT — i 5 I- LTV^Afc 

©77 — * 9 «:2^3fe?iJtc^L7£: 1 bco 

[0 0 8 0] #|gSS#JlCj:5=»>' ho-/^-y h 6 4 
fc, «rlBJB4 0Kifc«<0=^ ho-yUa.= y h 5 1 tW 

3 l At, **i&flE-fe 2 ^£ Lfcfl-^&S t ic 

lBi:, ^77^-^9m. 9«2 ^rlESb-f SfdfecolE 
■bttJfflflS 6 4 A £ , &m&mi&+9 A), 9A 2 «^ 

EEVbi , v H2 &*ti?ti&&^Ztitb<Di&*QI£8im& 
64Bt N ttRHetRS 6 4 C £ Srffl;tTV**. 
[0 0 8 1 ] ww-C, #JHft«OffiSft«WflP»6 4Att, 

1^77^^-61, 6 20*3/f/U6 1B, 62B 

Iffi77>D U-6 3(7)3^/l/6 3 B<D2hZmm-tZ>£ 

[ 0 0 8 2] **lfi««wJ:5iH^mEE«aia6 4 

B*i, 9HS6 5, 6 6 ?r^LT*77>' ; e-^9yi ) 9 
H2 cD3-iliiI^#3^9 Ai , 9 AzfCffig!£ft, r*l£>#K 
Iffi^9Ai, 9 AzIw^^S^SEEVhi , V H2 4:* 
jft^ix&mi-* J: 5 (cioTv>5. frfe, SI l oHJStfy 
TSft^fctWKfC, iB^«ffit*fflffl6 4 B fc IT, 
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HaStRi, R2, ^>x>i7"Ci, Cz, ^>r;J— K 

di, D 2 tc < t5ii«(omiE«aiiHiB*2safe?»j^HJt. 

*n-FHA/Dae»»S:* It C P U(C&73 IT J: 
[0 0 8 3] *:LT, *^t£«lC«t5SfclSWSffl6 4 C 

^swi^n^T-feo. au *»s«iTtt, 2 

fiC0 7 7 >^r— * 9 Hi , 9uz £<IX.T^o7ttf>, HI 1 1 
10 f<D^7'7 7 , 4 8TU #^SEVhi, Vhz Sr-tJv?: 

JEVei , Vh2 SiC, g*flffiVs£Oifc#£m\ 
^^5 2T*il, #77>^ *9mi, 9m2 ^^Pt^r^ri 
WMlT^J^T't^, feoT, :W^7y7 , 5 2T 
11, 2<S<Dt^a3^£^n^^-r5J: 5 ictTti^ 
L , v ^fn/j»-*^a»Lfc b£\z lim-co^fgffi^ £ 

[0 0 8 4] z<n±?\zmi&£tiz>*nfami>, 

fcgl 4 t m»(D$}%:&fcZ> Z t fAX% 5 0 

20 [0 0 8 5] 4*5, fuf£*IIJffl#JT'te, ryx-^77 

^(/7 7>^^^i i^v^ l 2 mxi~7fcm£-&ffl^ 
[0086] mia#jB6«-ctt, a^tEvi© 

iS->iSiS^»^ttSS2wS*fl:iEVs2 Sr^v>5*o<, €■ 

30 mW}&M<D&it&\zmm'%j±vs ^n^ti^s it t 

^%IgL, »»7K«a*tcjSi:TSl|l«EVsOll|[«r*lt: 
[0 0 8 7] *7t, miE*3-*5 0|MS«-ett, 1$ 

r^jg tsfc«l*.tf 3 5 £ cm^(c(§^i-5i§^^^J{c^{f 
5 7 ^ 4C0ftiPSb^Oi£T^^%!SL, 

<o cxmm&m t s ^ii^m^i-^ * ^ lt t * 

[0 0 8 8] «rKJR3-!B5WKft«-C?li, K 

A«««5WC»jJ:LfcJBl^»»r«l*^y^4 3 t, S 

[0 0 8 9] ^fc, 2Jffl(D7 7 * *rffiffii"S»-& 

so t LT, «HE!B5^IMt«-Cli, SS4 0HJ£«i]*ciifflL 
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[0 0 9 0] $ «MB*jtifi«i»ci3«t*»K*afa^ 

[0 0 9 1 ] 

[0 0 9 2 ] Sfc* **ua*#Br3e<a£ipi&fleJ: 9 t>4£ 
[0 0 9 3] Sfclc, 7 7 ^SriBitffliB^a^fi: 

[0 0 9 4] J: 9 4 -ett, 

[0 0 9 5] 77 v-^— ^s&HSrff 5 HiE 



mi] #«wrojBi wnj£«yiw«57 v^— ^7 > 

[i2] 7 v ; ^-^7 7>^^J®^g^^IglT^)^o 
[13] M^«JE«aB»O**««r*i"««0KBI"C*> 

[U4] IW^t7o-ft- h-Cfo5 0 
[15] 2 7 ^x-^ 7 7 ^ 

10 [16] tiM^f7P-f-V-hT'fe^ 0 

[0 7] *jgW«)fB3W*lfiffiHw«5 7^— ^7r> 
[i9] iiM^f7n-ft-I^T'fc5o 

[mi o] &&w<nm4<nMifefflizmz>7i/=z— ^77 

[Hll] MM^t7n-fir-htfcoo 
[IDl 2] ^^C0^5OHffi^JlC^^>7^^— ^77 

20 [!H1 3] «^«JE*ffl«<75**«l*r^i-«ftlH]i8IH-e 

1 -«H*f*: 

8- 7^-^77> 

9- 77^-^ 

10, 31, 41, 51, 6 4---=a > h a— /U^x^ h 
1 0 A, 4 1 A, 6 4 (BHBl«»^«) 

i o b , 6 4 b -fln?*EttUtt (w^mffwai^w 

30 IOC, 3 IB, 41C, 51 A, 6 4 C — &P£ «^H3 

14, 61, 6 2-^77>y^- 

15, 6 3-iS5Sffl77>y 
18-/<y7!) (ttKKK) 

3 1 A-"«««EE»m» CgKE^tB^^) 

4 1 B-»J»««K5£a$ 

4 2»Mi«tyt wfttaaEaa^a) 
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